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Abstract 
A community inlet was deployed at each SKYNET supersite by 2007 for the in-situ monitoring of surface 
aerosol optical/microphysical properties  Periodical calibration of Integrating Nephelometers have been carried 
out since 2008.  Upgrading of the monitoring infrastructure enabled us to compare the measured aerosol optical 
data at different sites in SKYNET.  As a case study, single scattering albedos of surface aerosols at Cape Hedo 
and Fukue Island are calculated after addressing several correction procedures. 
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1.  Introduction 
Data obtained from SKYNET in-situ surface aerosol 
monitoring instruments had been used for the calculation of 
aerosol optical properties.  However, air inlets that 
introduce ambient air into aerosol monitoring instruments 
were different site by site in design and shape. They are not 
properly characterized in particular for their size separation 
abilities.  In addition, Integrating Nephelometers in 
SKYNET sites have not been calibrated periodically before 
2007 except that in Miyako site.  Data obtained from 
filter-based absorption photometers such as PSAP need to be 
corrected for multiple scattering by filter fibers, particles 
retained on the filter fibers, and the “shadowing” effect of 
deposited particles.  Previous calculations for aerosols 
optical parameter such as single scattering albedo (SSA) 
from SKYNET in-situ data did not consider these problems. 
The author designed a common inlet system for 
SKYNET and has installed it in super sites (Cape Hedo, 
Fukue Is., Miyako Is. Hefei, and Phimai) since 2007 
(Kaneyasu et al., 2009).  Periodical calibration of 
Integrating Nephelometers has been carried out since 2008. 
Addressing above issues enables us to compare the data at 
different SKYNET sites.  The design of SKYNET 
community aerosol inlet is briefly described here. In addition, 
preliminary results of SSA calculation at Cape Hedo and 
Fukue are compared.  
 
2.  SKYNET community aerosol inlet 
SKYNET community aerosol inlet is designed in 
accordance with the guideline proposed by World 
Meteorological Organization/Global Atmosphere Watch 
project.  The basic structure consists of a vertical pipe 
installed through the roof of the laboratory so that the air is 
brought from the inlet top (>4.5 m from ground level) to the 
air splitter attached at the bottom of pipe with minimal 
bending parts (Fig.1).   
 
  
Fig.1  Basic structure of SKYNET community inlets installed 
at (a) Cape Hedo site, and (b) Fukue, Miyako, Hefei, and 
Phimai sites. * 
 
  
Fig. 2  Illustrative schematics of PM10 impactor-head of 
SKYNET community aerosol inlet (Left), and its 
cross-sectional drawing (Right). * 
－ 63 －
( a ) Cape Hedo site ( b ) Fukue, Miyako, Hefei, and Phimai sites 
Aerosols are pre-separated at the inlet top with a PM10 
impactor head newly designed for SKYNET super sites (Fig. 
2).  The size separation characteristic of the inlet was tested 
with poly-dispersed fly-ash particles in a factory.  The 
experimentally determined 50% cut-off point was 9.4-10.3 
μm in aerodynamic diameter.  Air splitters that distributes 
air into each aerosol instruments are designed as iso-kinetic 
type which adjust the air speed in main pipe and in narrow 
tubes connected to each aerosol instruments (Fig.3). This 
enables to avoid unwilling size separation of particles at the 
plitter  s 
 
Fig. 3  Iso-kinetic air splitter of SKYNET community aerosol 
inlet. 
 
3.  A case study: calculation of SSA at Fukue and 
Hedo sites. 
Integrating Nephelometers physically integrate the 
scattered light by particles inside a cavity column.  
However, they cannot measure scattered light at forward 
extreme and backward extreme angles that leads to an 
error in the measurement of aerosol light scattering 
coefficient.  This is called truncation error.  Truncation 
error is well characterized for TSI 355x/356x series 
nephelometers (e.g., Anderson et al., 1996). For the 
aerosol light scattering coefficient at Cape Hedo, data 
from a TSI nephelometer is used and corrections for the 
truncation error were applied according to this paper. 
On the other hand, the evaluation of truncation error 
for Radiance M903 nephelometer is rather limited 
(Heintzenberg et al, 2006).  The author theoretically 
evaluated the truncation error of Radiance nephelometer, 
which is often deployed in SKYNET sites.  Mie 
scattering calculations were made with aerosol size 
distributions measured at Cape Hedo site with an 
Aerodyne Aerosol Mass Spectrometer (A. Takami, 
personal correspondence) and with the refractive index of 
sulfate ammonium.  Aerosol light scattering coefficient 
in Fukue measured with a Radiance nephelometer is 
corrected for truncation error in this manner.   
In Cape Hedo and Fukue, in-situ aerosol absorption 
has been continuously measured with Aethalometers 
(Magee AE-32).  A numbers of correction schemes have 
been proposed to retrieve aerosol absorption coefficient 
from the attenuation data by Aethalometer.  In this study, 
the correction scheme of Coen et al.(2009) was applied.  
Fig.4 compares the monthly average aerosol SSA (dry 
state) at Cape Hedo and Fukue in April 2009, April 2010, 
and August 2010.  Regardless of the large difference in 
pollution concentrations between two sites, dry SSA of 
surface aerosols at Cape Hedo and Fukue does not differ 
greatly. 
 
Fig. 4  Comparison of monthly average single scattering 
albedos at Cape Hedo and Fukue sites in April 2009, April 2010, 
and August 2010. 
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